Retrospective evaluation of poisonings in a pediatric 
intensive care unit: 4 years of experience 


Poisonings in a pediatric intensive care unit 


Ayse Betul Ergul', Yasemin Altuner Torun? 
'Department of Pediatric Intensive Care Unit, University of Health Sciences, Kayseri Training and Research Hospital, 
2Department of Pediatric Hematology, University of Health Sciences, Kayseri Training and Research Hospital, Kayseri, Turkey 


Abstract 

Aim: We defined clinical characteristics of patients admitted to the pediatric intensive care unit (PICU) with a diagnosis of poisoning. Material and Method: 
The study was designed as a retrospective, uni-center, cross-sectional study. All patients who were admitted to the PICU for poisoning by a chemical sub- 
stance between December 2012 and June 2017 were included in the study. We recorded the frequency of patients admitted to the PICU with poisoning as 
well as their clinical characteristics. Results: Overall, 1093 patients were admitted to PICU during study period including 223 patients with poisoning due to 
chemical substances. The incidence of admissions due to poisoning was 11.7%. The poisoning was unintentional in 58.3% (n = 130) of patients, and it was 
associated with suicidal intent in 39.9% (n = 89) and substance abuse in 1.8% (n = 4). Neither clinical nor laboratory findings were observed in 69.5% (n = 155) 
of these patients. An antidote was used in 17.5% of patients, with N-acetyl cysteine being the antidote most commonly used. A combination of an analgesic- 
antitussive-decongestant was the most common agent (7.7%) resulting in poisoning. Colchicine intoxication was seen in 3.4% of patients, a markedly higher 
incidence than reported in the literature. Discussion: It is important to identify characteristics in poisoning as a basis for taking appropriate measures and 
developing treatment plans. 


Keywords 


Children; Etiology; Pediatric Intensive Care Unit; Poisoning 


DOI: 10.4328/JCAM.5660 Received: 04.01.2018 Accepted: 14.02.2018 Published Online: 16.02.2018 Printed: 01.07.2018 J Clin Anal Med 2018;9(4): 278-83 
Corresponding Author: Ayse Betul Ergul, Department of Pediatrics, Kayseri Training and Research Hospital, Emel Mehmet Tarman Children Hospital, Erkilet, 
38030, Kayseri, Turkey. T.: +90 3523512243 (7287) F.: +90 3523512244 GSM: +905343308531 E-Mail address: abergul@hotmail.com 

ORCID ID: 0000-0003-1088-5845 


278 | Journal of Clinical and Analytical Medicine 


Poisonings in a pediatric intensive care unit 


Introduction 
Poisoning is one of the most commonly encountered medical 
emergencies and is a common reason for emergency depart- 
ment visits and admissions to the intensive care unit. In 16 
countries with high or medium income levels, poisoning was 
identified as the fourth leading cause of unintentional injury 
following motor vehicle accidents, fires, and drowning [1]. 
Poisoning is also the second leading cause of injuries requiring 
hospitalization in children younger than 5 years [2]. The mor- 
tality rate varies based on the causative agent, the dose, and 
patient characteristics [3]. 

Identifying clinical characteristics of patients admitted with a 
diagnosis of poisoning may contribute to the development of 
appropriate treatment measures. We identify clinical character- 
istics of patients admitted to the pediatric intensive care unit 
(PICU) with a diagnosis of poisoning as well as the frequencies 
of the chemical agents involved in the poisoning and the anti- 
dotes used. 


Material and Method 

This was a retrospective, single-center, cross-sectional study. 
All patients who were admitted to the PICU of Kayseri Train- 
ing and Research Hospital between December 2012 and June 
2017 for poisoning by a chemical substance were included in 
the study. The PICU of Kayseri Training and Research Hospital 
consists of 22 ICU beds, including 12 Level 3 and 10 Level 2 
beds. The annual volume is approximately 340 patients. 

The study was approved by the Clinical Research Board of Erci- 
yes University School of Medicine (approval no. 2017/135). The 
study was exempted from obtaining patient consent because it 
was a retrospective study. 

Eligibility criteria included age <18 years and admission to the 
PICU with a diagnosis of poisoning. Exclusion criteria included 
poisoning due to food or animals (e.g., a scorpion or snake bite). 
The diagnosis was made based on information obtained from 
the patient or caregivers regarding any history of ingestion of 
suspicious chemicals and clinical signs and symptoms. 

Data were extracted from patient records and intoxication data 
sheets completed for all patients with chemical poisoning. Data 
regarding age, sex, body weight, dates of PICU admission and 
discharge, reason for ingestion (unintentional, suicidal intent, 
substance abuse), previous history of suicide attempt, history 
of psychiatric therapy, drugs ingested and their doses, presence 
or absence of gastric lavage and/or active charcoal administra- 
tion, route of intake (oral, intravenous, inhalation), Pediatric Risk 
of Mortality (PRISM) and Glasgow Coma Scale (GCS) scores at 
presentation, administration of any antidote, use of mechanical 
ventilation, clinical and laboratory findings, and mortality were 
recorded on the intoxication data sheet. 

The primary aim of this study was to determine agents that lead 
to poisoning in patients admitted to the PICU with a diagnosis 
of poisoning by a chemical substance. Secondary aims were to 
determine the frequency of admissions due to poisoning; the 
demographic, clinical, and laboratory findings of patients; the 
antidotes used; and the mortality rate. Data are presented as 
frequencies (%). 

All statistical analyses were performed using IBM Statistics 
for Windows version 21.0. Normality was tested using the 


Kolmogorov-Smirnov test. Nonparametric data are presented 
as medians (25th-75th percentiles). Categorical data are pre- 
sented as frequencies (%). A p-value <0.05 was considered to 
indicate statistical significance. 


Results 

Overall, 1093 patients were admitted to the PICU during the 
study period (December 1, 2012-June 1, 2017), including 223 
patients with poisoning by chemical substances. The incidence 
of admissions to the PICU due to poisoning was 11.7%. During 
the same period, 1139 patients presented to the emergency 
department with poisoning by a chemical substance, but only 
223 (19.57%) of these were admitted to the PICU. 

In this study population, the median age was 154 (30-193) 
months, and the median body weight was 35 (13-54.7) kg. 
There were 131 girls (58.7%) and 92 boys (41.3%). The me- 
dian age was 183 (143-195) months in girls and 40 (24-176) 
months in boys; it was 37 (25-63) months in patients with unin- 
tentional poisoning and 186 (178-198) months in patients who 
had attempted suicide (p < 0.001). 

The GCS score at presentation was <8 in 12 (5.38 %) patients, 
8-14 in 17.5%, and 15 in 77.1% (n = 172). The median PRISM 
score was O (0-8). The median length of ICU stay was 1 (1-2) 
day. 

Poisoning was unintentional in 130 (58.3%) patients. It was as- 
sociated with suicidal intent in 89 (39.9%) and with substance 
use in 4 (1.8%) of patients. Of all patients, 33 ( 14.8%) were 
receiving psychiatric therapy at the time of admission. 

Of those diagnosed with poisoning accompanied by suicidal in- 
tent (n=89), 29 (32.6%) were receiving psychiatric therapy, 15 
(16.9%) had at least one prior suicide attempt, and 19 (21.3%) 
had ingested prescribed medication in the suicide attempt. 
Intake of multiple drugs was identified in 65 (29.1%) and intake 
of a single drug in 145 (65%); no information regarding the 
number of drugs taken was available for 13 (5.8%) of the study 
population. The rate of intake of multiple drugs was 46 (51.7%) 
among patients with suicidal intent compared to 22 (16.9%) 
among those with unintentional poisoning (p < 0.001). 

The route of intake was oral in 214 (96%) of patients, inha- 
lation in 7 (3.1%), and intravenous in 1 (0.4%). In 13 (5.8%) 
patients, no information was available on the causative agent, 
although a history of the poisoning event was taken. No gastric 
lavage was performed in 204 (91.5%) of patients, and no ac- 
tive charcoal administration was performed in 199 (89.2%). Of 
the study population, 4 (1.79%) required mechanical ventilation. 
Mechanical ventilation support was needed because of laryn- 
geal edema from anti-lime intake in one patient, shock, and 
multiple organ failure due to colchicine and iron intoxication in 
two patients, and myocarditis and cardiac arrest due to lighter 
fluid inhalation in one. 

Overall, three patients 3 (1.3%) died, including one patient who 
died from cardiopulmonary arrest caused by lighter fluid inhala- 
tion, one patient who died from hepatic and renal failure caused 
by massive oral iron intake, and one patient who died with mul- 
tiple organ failure caused by colchicine intoxication. 

Three patients 3 (1.3%) were transferred to another facility for 
treatment, including one patient who required plasmapheresis 
and two who required hyperbaric oxygen therapy. 
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Evaluation of the drugs that resulted in intoxication revealed Table 1. Frequency of agents in poisoning 


352 agents. The combination of an analgesic plus an antitus- Agents causing poisoning Count (%) 


sive plus a decongestant (7.7%; n = 27) was the most common Poisoning with analgesics, anti-inflammatory agents, and other 


pharmaceuticals 191 (54.3) 


agent resulting in intoxication, followed by paracetamol (6.8%; 


n = 24) and nonsteroidal anti-inflammatory drugs. The drug anmnioniealeh antes dee 
classes included CNS agents (23.3%), cardiovascular agents eee * ne 
(15.6%), environmental poisons (3.4%), pesticides (2.3%), nar- ie aieteties 19 (5.4) 
cotics (1.1%), and analgesic-antipyretic agents and other phar- Colchicine 12(3.4) 
maceuticals (54.3%). Table 1 lists the drugs that resulted in Musclé relaxants 9(26 
intoxication in the study population. Antihistamines 8 (2.3 
An antidote was used in 17.5% of cases, with N-acetyl cysteine Antiulcer agents 8 (2.3 
being the most commonly used antidote. Table 2 presents the Aspirin 7 (2) 
antidotes used. Oral anti-diabetics 7 (2) 
No clinical or laboratory findings were seen in 161 (72.2%) of Oral Iron preparations 6 (17 
patients, whereas both clinical and laboratory findings were Mitaminiprspatalions ae 
observed in 14 (6.3%). Clinical findings alone were identified is a ails 
: ‘ “esas Thyroid and anti-thyroid agents 4(1.1 
in 22 (9.9%) of patients, and laboratory findings alone were Taesubuiline ais 
identified in 26 (11.7%). Table 3 shows the clinical and labora- Anthespasnedieapats vec 
tory findings. Anti-tussive 3 (0.9 
Anti-thrombotic agents 3 (0.9 
Discussion Isoniazid 2 (0.6 
In the present study, PICU admissions for poisoning by chemi- Anti-emetic agents 2 (0.6 
cal substances showed the following characteristics: Such poi- Anti-asthmatic agents 2 (0.6 
sonings were frequent, unintentional intoxication was the most Cholesterol lowering agents 2 (0.6 
common form of poisoning, an analgesic-antitussive-decon- Anti-neaplastic agents 1(0.3) 
gestant combination was the most common agent, N-acetyl! mehr mae 
cysteine was the most commonly used antidote, unintentional PetSOnl With nelropayen aie ARENT: ba 52) 
; : Antipsychotic agents 22 (6.3) 
poisoning was more common among boys and adolescents, col- nia oe 
Tricyclic antidepressants 17 (4.8) 
chicine intoxication was more prevalent than previously report- denies 17 (48) 
ed in the literature, most cases had an asymptomatic course, Anti-oplleptieagents 12(3.4) 
the most common findings in symptomatic patients were car- Ergot alkaloids 6 (1.7) 
diovascular in nature, and mortality was rare. Benzodiazepine derives 3 (0.9) 
Poisoning is a significant cause of PICU admission and an im- Sedative hypnotics and anxiolytic agents 2 (0.6) 
portant health issue in childhood. In ICUs, 5-30% of beds are Anti-Parkinson agents 1 (0.3) 
used for poisoning cases [4]. In our study, 11.7% of ICU admis- Other neuropsychiatric agents 2 (0.6) 
sions were for poisoning by chemical substances. Poisoning with cardiovascular agents 55 (15.5) 
Age and sex are the most important factors influencing the pat- Diuretic-combinations 1G 
tern of poisoning [4]. Poisonings are mostly unintentional, and pon nlorkels Bee) 
, : 7 ACE inhibitors 8 (2.3 
they are more common in boys than in girls before adolescence. ; 
ARB antagonists 8 (2.3 
In girls, they are more commonly associated with suicidal intent eaeaaicaaisnckblbdkens ae 
during adolescence [5, 6]. Vasodilator agents 5 (1.4 
A study by Andiran et al. [7] found that poisoning due to thera- Anti-arrhythmic agents 2106 
peutic errors was most common in children aged <1 year, unin- Other 1(03 
tentional intake was most common in children ages 1-5 years, Environmental poisoning 12 (3.4) 
and intake with suicidal intent was most common in children Corrosive agents 4(1.1 
aged >10 years. A study by Ozdogan et al. [8] found that poi- Carbon monoxide 3 (0.9 
soning was most frequent between 13 months and 4 years of Yellow phosphorus (firework cracker) 2 (0.6 
age. In agreement with the literature, the present study found Palnicniiinicn 108 
that poisoning with suicidal intent was more common in ado- pian: Dis 
. 3 Fl : 7 Ethyl alcohol 2 (0.6 
lescence and among girls, whereas unintentional poisoning was 
: Methyl alcohol 1 (0.3 
more common in boys and preadolescents. sacidesbal satus dion 
In a study in Diyarbakir Province, Ozdogan et al. [8] found that Rat poison an 
unintentional poisoning was the most common cause of intoxi- Organophosphates 411 
cation among cases presenting at the emergency department. Narcotic poisoning 4d 
Similarly, unintentional intake was the most common cause of Lighter fluid 2 (0.6 
poisoning in our study. No poisoning due to misuse of a thera- Bonzai 1 (0.3 
peutic dose was observed in our study. In addition to poisoning Hemp 1(0.3) 
Total 352 (100) 


with suicidal intent, we also observed cases of poisoning due 
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Table 2. Assessment of antidotes used 


Table 3. Clinical and laboratory findings of patients. 


Name n (%) Clinical and laboratory findings observed in patients n (%) 
N-acetyl cysteine 20 (9) Clinical findings 57 (25.5) 
Desferrioxamine 3 (1.3) Hemodynamic, cardiac conduction and rhythm abnormalities 22 (9.87) 
Physostigmine 3 (1.3) Hypotension 7 (3.14 
Pyridoxine 2 (0.9) Tachycardia 6 (2.69 
Pralidoxime 2 (0.9) Bradycardia 5 (2.24 
Methylene blue 2 (0.9) Hypertension 2 (0.9) 
Cyproheptadine 1(0.4) Arrhythmia 1 (0.45 
L-Carnitine 1(0.4) CNS findings 16 (7.17) 
Ethyl alcohol 1(0.4) Altered mental status 4 (1.79 
Flumazenil 1 (0.4) Delirium 2 (0.9) 
Hydroxocobalamin 1 (0.4) Convulsion 6 (2.69 
Vitamin K 1 (0.4) Dystonia 1 (0.45 
Biperiden hydrochloride 1 (0.4) Headache 1 (0.45 
Total 39 (17.5) Gastrointestinal system findings 11 (4.93) 

: ; ' -_ Nausea and vomiting 4 (1.79 
to substance abuse among adolescents. Poisoning with suicidal 
: : ; Other findings 8 (3.59S) 
intent was more frequent in adolescents and showed a higher 

Urinary retention 1 (0.45 
incidence in patients with psychiatric risk factors [9]. In our 

. ; ° : 4 ; - ; Mydriasis 1 (0.45 
study, of patients diagnosed with poisoning with suicidal intent, 

Dry mouth 2 (0.90 
32.6% were receiving psychiatric therapy, 16.9% had at least seit + vias 

yosis F 
one prior suicidal attempt, and 21.3% had ingested prescrip- 

Allergy 1 (0.45 
tion medication in the suicide attempt. Thus, when considering : ‘iede 

ever E 
prescribing psychiatric treatment, one should keep in mind that ; ; 

Inspiratory stridor 

atients may attempt to poison themselves using prescription 

P y P P 8P P Laboratory findings 27 (12.11) 
medication. ; , 

Hematological findings 7 (3.14 
It has been reported that multiple drugs are ingested in the ; ; 

Impaired coagulation tests 4 (1.79 
majority of poisoning cases [9]. However, intake of a single dru 

J yore 8 [9] 8 8 Thrombocytopenia 1 (0.45 
was observed in the majority of our patients. Intake of multiple ; ; 

D-dimer elevation 1 (0.45 
drugs was more frequent in cases of poisoning with suicidal ; 

Leukocytosis 1 (0.45 
inaerats Metabolic findings 7 (3.14 
Studies by Ozdemir et al. [3] and Andiran et al. [7] found that iets sineeaaae ree 
analgesics were the most common drugs causing intoxication. boaeletenita eiiae 
In agreement with the literature, an analgesic—antitussive— : 

Hyperglycemia 1 (0.45 
antipyretic combination, paracetamol, and nonsteroidal anti- Se een ee er 
inflammatory drugs were the most common agents of intoxi- QT protonation ee 
cation in our study. Among CNS agents, antipsychotic agents Bripislongation +4048 
were the leading cause of intoxication, followed by SSRIs and ORS widening Gd 
tricyclic antidepressants. Baunchibloc: + ioe 
Colchicine intoxication is a rare and fatal form of poisoning. Ac- Abnoimal hagatle Ruabon tests goaed 
cording to data from the American Association of Poison Con- A ceria) cared Fanetion tects a99 
trol Centers, the incidence of colchicine intoxication is 0.0046% 

Elevated muscle enzymes 1 (0.45 
among children aged <19 years [10]. In our study, colchicine Niyonlobinuria +048 


intoxication was observed in 3.4% of the patient population, a 
markedly higher rate than reported in the literature. This may 
be because of the higher incidence of Familial Mediterranean 
Fever in Turkey, for which colchicine is a common treatment. 

In a study of patients who presented to the emergency de- 
partment with poisoning in Eskisehir Province, Sahin et al. [11] 
reported that the incidence of corrosive agent ingestion was 
21.3%, and carbon monoxide intoxication was the third leading 
cause of poisoning. In our study, the frequencies of corrosive 
agent ingestion and carbon monoxide intoxication were both 
low. This may be because of the practice of admitting only chil- 
dren with the potential for severe complications who require 
close monitoring to the ICU and admitting the majority of cases 


with corrosive agent ingestion or carbon monoxide intoxication 
to a regular ward. 

In Turkey, volatile substances are the most commonly abused 
substances after alcohol and cigarettes because they are read- 
ily available, inexpensive, and fast acting [12]. In our study, two 
adolescent patients were admitted to the ICU for lighter fluid 
inhalation (butane). One of these patients died from myocar- 
ditis. 

Another readily available environmental toxin is firework crack- 
er, a kind of toy that contains yellow phosphorus, which can 
result in fatal poisoning. Yellow phosphorus is a potent local 
and systemic toxin that causes injury to the gastrointestinal 
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system, liver, cardiovascular system, and kidneys [13]. Unfortu- 
nately, firework cracker is readily available to children in Turkey. 
Our study population included two cases of poisoning caused 
by firework cracker. No impairment in clinical and laboratory 
parameters was observed in these patients during follow-up. 
Currently, gastric lavage is not routinely recommended in poi- 
soning cases. It may be considered only within the first 60 min 
after ingestion and in cases in which a potentially life-threat- 
ening amount of poison has been ingested [9, 14]. Because a 
broad spectrum of indications is used for gastric lavage in our 
hospital, gastric lavage was used in all patients except those 
with hydrocarbon or heavy metal poisoning. This may be be- 
cause clinicians were concerned about legal liability if they did 
not use gastric lavage. 

Antidotes are available for a limited number of substances 
causing intoxication, and timely administration of an appro- 
priate antidote improves the clinical picture. However, many 
centers have problems with their supplies of antidotes [15]. In 
a study by Andiran et al. [7], an antidote was administered to 
7.9% of patients who presented with poisoning. In our study, 
an antidote was given to 17.5% of patients, the most common 
being N-acetyl cysteine. Furthermore, antidotes were used in all 
poisonings for which they were indicated, and several antidotes 
were used without encountering any problems with supply. 
Childhood poisoning cases may show an asymptomatic course, 
or minor symptoms may be observed [16]. In our study, the ma- 
jority of patients were asymptomatic (69.5%). The most com- 
mon clinical findings included hemodynamic abnormalities and 
cardiac conduction and rhythm disorders, followed by gastroin- 
testinal findings. A shorter ICU stay was associated with high 
GCS and low PRISM scores at presentation as well as an as- 
ymptomatic course. 

The mortality rate is low in cases of poisoning, and mortality 
is more commonly reported in children aged <6 years [6]. In 
a study of emergency department patients, Andiran et al. [7] 
reported a mortality rate of 0.4%. In our study, only three pa- 
tients did not survive; one patient with disseminated intravas- 
cular coagulation caused by massive iron intoxication, one with 
multiple organ failure caused by colchicine intoxication, and one 
with myocarditis and cardiopulmonary arrest caused by lighter 
fluid inhalation. Colchicine intoxication is one of the most se- 
vere forms of poisoning, and doses of colchicine >0.8 mg/kg 
are considered lethal [10]. In Turkey, colchicine is marketed in 
0.5 mg tablets and sold in cartoon blister packaging. Uninten- 
tional intoxication is frequent in younger children, as colchicine 
is commonly used to treat familial Mediterranean fever and is 
marketed without safety packaging. In our study, a 3-year-old 
girl ingested colchicine at a dose >0.8 mg/kg. The rapid devel- 
opment of multiple organ failure and collapse was observed, 
eventually resulting in death despite plasmapheresis. 

A study by Ozdemir et al. [3] found that mortality was higher 
in cases of poisoning with a nontherapeutic substance com- 
pared to poisoning with medication. In our study, no mortality 
was observed in patients intoxicated by chemical substances 
except one patient poisoned by lighter fluid. Ingestion of highly 
alkaline or acidic substances is a major cause of morbidity and 
mortality worldwide, particularly in developing regions [17]. In 
our study, a 3-year-old girl unintentionally ingested anti-lime 


solution. Respiratory arrest and subsequent cardiac arrest de- 
veloped due to laryngeal edema, and the patient required me- 
chanical ventilation via tracheostomy. 

Limitation of the study is the retrospective design and the low 
number of the patients. 

In conclusion, admission to the PICU for intoxication with chem- 
ical substances is rather frequent. Although the majority of pa- 
tients are asymptomatic, mortality is not rare. Understanding 
the clinical characteristics of patients admitted to the ICU for 
poisoning is beneficial to the process of establishing appropri- 
ate treatment measures. 
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